Rationale: Meningioma is slow-growing benign neoplasm that derived from the meningothelial cells of the arachnoid mater, and it is the most common type of primary brain tumor. Although cases of extracranial metastatic meningioma have been reported previously, few cases have reported the concurrent occurrence of primary meningioma with intratumoral bleeding and lung metastases. Here we report a case of meningioma with concurrent intratumoral bleeding and lung metastases.
Introduction
Intracranial meningiomas account for 20% to 30% of all intracranial neoplasms in adult patients. [1] Meningiomas are usually benign neoplasms and rarely metastasize with an incidence rate of 0.1%. [2] Intratumoral hemorrhage of meningioma is also uncommon. [3] However, to the best of our knowledge, concurrent occurrence of intratumoral hemorrhage and distal metastases with meningioma has seldom been reported. This report aimed to describe the clinical features and imaging findings of 1 case with lung metastases from intracranial bleeding meningioma.
Case presentation
A 58-year-old male was admitted in our hospital because of sudden left limb paralysis combined with complaints of headache and dizziness for 6 hours. At the time of admission, his blood pressure was 130/80 mm Hg (1 mm Hg = 0.133 kPa). The head computed tomography (CT) scan revealed a 6.0-cm, heterogeneous hyper-attenuating mass in the right-frontal lobe (Fig. 1) . Magnetic resonance imaging (MRI) showed an intracranial tumor which demonstrated heterogeneously iso-or hypo-intense on T1-weighted imaging (T1WI) ( Fig. 2A ) and hyper-intense on T2-weighted imaging (T2WI) (Fig. 2B ). There were several stripped low-signal on T2WI, which indicated intratumoral hemorrhage. Peritumoral edema was presented. Post-contrast T1WI showed locally enhancement, and dural tail sign could be seen (Fig. 2C) . The tumor is closely attached to the superior sagittal sinus with unclear boundary. A craniotomy with tumor resection was recommended. Noticeably, the routine chest radiograph before surgery revealed abnormal shadows on the right-lung field. Chest CT scan confirmed 3 round well-defined mass in the right lung ( Fig. 3A and B) . The largest one measured about 3.7 cm. The CT value of the lesions increased from 44 to 68 HU after injection of contrast agent (Fig. 3C ).
The intracranial mass was excised through craniotomy firstly. The mass was closely adhesion to the skull, and attached to the dura mater, and hematoma was observed surrounding and within the mass. The parenchyma of tumor was demonstrated as grayish white appearance, and the final pathological diagnosis confirmed it was meningioma (Fig. 4) . According to the immunohistochemistry results, the tumor was positive in epithelial membrane antigen (EMA), vimentin and Ki-67 (10%), but negative in glial fibrillary acidic protein (GFAP), S100 and CD56. After about 1 month, a thoracoscopic biopsy was performed. The detailed histological exam of the lesions confirmed that there were metastases from meningioma (Fig. 5) . Immunophenotype revealed vimentin-positive and S-100-positive.
The patient discharged from our hospital after 9 days, and received no further treatment for both the intracranial and lung lesions. One year later, he was hospitalized again because of a suddenly epilepsy, which was considered to be a postoperative complication. Effective symptomatic treatment was provided until symptoms were relieved. Then the patient is lost to follow-up.
The institutional review board of our hospital approved this study was a case report for retrospective analysis, and the requirement of informed consent was waived. We anonymized all of the data before analysis.
Discussion
Intracranial neoplasms accompanying spontaneous hemorrhage are accounting for 1.4% to 10% of all intracranial neoplasms, 
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Medicine among them, the intratumoral hemorrhage of meningioma is extremely rare (only 0.5%-2.4%). [3] Meanwhile, the extracranial metastasis of benign meningioma is particularly rare [2] , and clinical information including radiological and pathological features of its extracranial metastasis are not well characterized. Therefore, our case was unusual since it was a primary meningioma with intratumoral bleeding and presented lung metastases simultaneously.
Ki-67 index has been suggested to be a potential predictor for aggressive meningioma and increased risk of metastasis. The mean Ki-67 proliferative index (PI) of metastatic meningiomas (14.7%) was much higher than that of no-metastatic ones (1%). [4] Ki-67 PI of this patient was about 10% in the primary lesion, which can be served as a predictor for metastatic potential. However, it is not a requirement of high cellular proliferative for the occurrence of extracranial metastasis. Any histological subtype of meningiomas may be distant metastasis. [2] The most common lesions of extracranial metastasis are the lungs (37.2%), followed by the bones (16.5%), intraspinal (15.2%), and liver (9.2%). [5] But other sites of metastasis such as skin are also reported in the literature. [6] Pulmonary metastases rarely present corresponding symptoms. The metastatic lesions are usually observed as single or multiple round, various sizes, well-defined and solid nodules. [2] The pathophisiology mechanisma of the intratumoral bleeding in meningioma remain unclear. However, several hypotheses have been proposed. Someone suspects that blood vessels may rupture due to the direct invasion of tumor cells. Besides, a few kinds of meningiomas can release vaso-active substances, resulting in vasodilatation and tumoral hemorrhage. [3] Similarly, it is still not completely understood about the mechanisms of extracranial metastasis of meningiomas. The proposed ways of extracranial spread includes metastasis via the venous system, lymphatics or cerebrospinal fluid (CSF). [6] Hematogenous metastasis is the most likely way for lung metastases. Seeded tumor cells access to the dural venous sinuses and cranial veins, then diffuse into the pulmonary circulation and cause lung metastasis. Surgery is thought to be the major reason for this mechanism. [7] In our present case, the boundary between the tumor and superior sagittal sinus is indistinct. It was hypothesized that the sinus was invaded by the primary tumor, which caused intratumoral bleeding and lung metastases.
Conclusion
This report is the extremely rare case of primary meningioma with intratumoral bleeding and lung metastases simultaneously. When meningiomas originated nearby venous sinuses and showed invasion signs, a careful whole-body examination should be performed in order to detect distant metastasis as early as possible. www.md-journal.com
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